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[»*Ji3] HuiBf&i§m^®(i, -eojtii*w ? 3. iJ^T-e**ct* 
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&m 2 0 0 3 -2 0 4 5 7 8 ^- v : 2/ 

[If Ml 0] SfcK, BufSfi^m^S, ffiffE/N'y 7 reioitflufE^JS 

mtT&m-r burnt. 

WW® 16] mU^y y rmii. J&flgB#<7)R F (Radio Freq 
uency) IMS^2W/cm2 JBLLKflHH $ £ £: *#gfcfc 1-*»3j££ 
1 1 HfH«0#^#^S<7)^at^&o 

£ J: tTO«oittib&* l : 5 tciW»$n& - t 1 1 tcfSScO 
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o 

[»*^ 2 3 ] iu is/ < v 7 7iio j: ^Huieteif m^n *Mf&-fz>xm&, 

[0 0 0 1 ] 

^^vfiJ&JS (plasma CVD (Chemical Vapor Depo 

s i t i o n) ) vitc u»W«±^oftii$if[:iii(7)Mi:ri 

[0 0 0 2] 
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^-vl 4/ 



T, n >^jb (s i o 2 ) mij^im^hfix^ho z.<ds i o 2 Mfi, ± 

tc, SiH 4 f7Xh + yy7> (TEOS) % t'WXZWMt ifcf± 
££ii#J±<OC VDriCJ: oT^^$tLTV^ 0 JffH, 4 0 0 °CfiJtOjg;S-e^ 
JjfcT 5 ^ & Z\ bfrhs ftift-eti, TEOS^t0 2 **X^fflv^:7 0 7X7CV 
DS^ct^S i O2 IW?titv^ 0 iiHi\ CVDft-C(i, SfcV-X^L 

[0 0 0 3] 

n <D®.mm<nm mm £ -c # & ttf&r $ -£ & - £ j&ni&s-c* £ 0 

[0 0 0 4] 

— ^ E*ft#$|-KOV>-C »7iK^7A (A 1 ) <D 1 / 2fI«C7)JtM 

tfCZ^-f&m (Cu) oftiiTm^-^ft-cv^o l^l&^£>, a 1 se&fj£ 

#T<>: LT«^ffl$tLT^7cgE^c7)R IE (Reactive Ion Etc 
h i ng) JPX-7°n-t^^\ C u@c^l<^)&ti<i@ffi-C£&v> 0 -etLfi, ^^EE 

[0 0 0 5] 

itmm (Metylsilsesquioxane; J». MSQI) coffl^tf 

^fS^XVCVDMU (SOD; Sp i n On Dielectri 
c) S«?fit^|, 0 MSQfllti, I^CS i-CH 3 I££-t^ < 

T1"£> <hf&BJ3£*iTv>& 0 7°7 X>C V Dfti: J: M S Ql^fMt f:*^ 
S i WMt LT(i, £<h;L(£\ S i H (CH 3 ) 3 i (CH 3 ) 4 
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5/ 



[0 0 0 6] 

#H 2002-93805 
[0 0 0 7] 

i^wtm®: l «t d t -r & mm] 



t£ £ ft i: U# £ 0 <7), if iffitt <7>jg:T £ tS < pit ^14^^ o £ 0 
[0 0 0 8] 

[0 0 0 9] 
[3KB * » &-f Z> tz sb<D^m 

^m^mvy-mm^xtnf^ ^m^u<^±ij^mfhtifz^mnmt, mm 
, t £zmm-wtm&&*:$t*'*v 7 rmt. m 

* $ tr i&m mmm t % jut l , m&' * * ? r * <o^m ^mmtttf. 

[0010] 
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[0011] 

c <b & < , K*Jt - n <7)#s 4- ^ $ -£ 4 - & mt t tzh & <r> X & £ o 
[0 0 12] 

[0 0 13] 

m i izjF-fx n [z, m=F<w&j&ztitzz<") n y (wt, s i <hH§ie-r^ 
) *«i i±tc(i, Tiffitisi 2^it^>tirv^ 0 Tmrnmrni 2<Dmmu 

SE«lt LTOi-^i (JilT\ C u tm&fa-t"*) BE«£l 4 a^SM^tiTV* 
[0 0 14] 

xJi\ &JRffitfcP».iLl&fc LTOi- o^-f-;Hg^affcS*IH (S i CNI) 1 

< t tst f ^iis^ i^st -it ^^^t^/s'-y 7 7i m—<o* + 

% -t^Mff^l 0 nm^Jg (SiKli, 3 0 nrnJ^T) t^titt^o 
[0 0 1 5] 

Zbl<z, ±SA7 7ril 6±(~(i. < <h iit-^f^^i^l 
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4f S L< fi, £ 3) o 
[0016] 

iu-C, ±|B'*y7yJl 1 6(±, fOif- ^ (S 1-CH3 ) fS^i 

^\ ±iefg:ifm^e 1 7<7>^-/^;nfejs£-i<t o i>4?%< $*i-cv>* 0 tzt 

T\ FT - I R peak height it) fi 22 %WTt £*U ±fB©St« 
^11 70FT-IR peak h e i g h t Jt(i 2 5 %Ja±t $ ntv^ e 
[0 0 17] 

ub^^Lt, ±« (0— Jig) (D&m&i&t Lx<om~<Dc u$mi 4 b_i 
, 1 4 b_ 2 ^ai6^^ nri»*, ±ie^z^c uBsn 1 4 b_], Hb^wH 

, -^0»C uBfi&l 4 b_i(±, ±IE1£»*^Jil 7, ±|B/fy 

7r|l 6ioJ:^_hfB^-<7)^^^»^afb^flil 5 afcSilU ±I5t£- 
OCugfifJll 4 aiWCSi^^iti^, ±fe^Zl<7) C u mU 1 4 b 

_1, 14 b_ 2 «M£*i£, ±IEfg:l§«^Ji 1 7±Kli, £JSt£tfcRFlh!g| £ LT 
cO^-O^-f-^ft^afk^M (S i CNl) 1 5 bW^ftTv&o 
[0 0 18] 

-id LT> sJ>£< t tr*<7)^liEj»«jiS:Wi-4#*fr««7&^Jfi$*L"rv» 
[0 0 19] 

±SELfcJ: •? A'7 7rfl 6 <nmm- t^fr^G-M:*, fit l$i 1 7 
Sill 5at/^'7 7 7il 6^fffl, ^o, /s -y 7 rf 1 6 t\%MW¥-M 1 

1 5 a ti&mmmm 1 7toiii:, ^-^^^^jt^tfrn^jf 1 7 «t 
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[0 0 2 0] 

*7r.-ti><7)X*$>2> 0 ZZXli, 13. 5 6MH z OftJi?fimiB*fflv»-6, TO¥ 
fl^XvCVD mm *mztgmt&o - WfT ^X^CVDitli 
> RS#tll 0 1 S:filx.rv>* 0 J5CJS#S1 Olli, * gpi o 1 

a j3£CflKfl-#x#ASBl 0 1 b £W LtM$ tiT v»& 0 ±|E^ * 
-SB 1 0 1 a I*lfll±, l^LT^^v>7X7D-3 > h n-7 (MFC) Cio 
TSE*OftlJ«l$*LfcJBRiN-*'^ (ttiff, SiH (CH 3 ) 3 , 0 2 , He) A ? 
^<&$tL* 0 WMJfXli, ±|EJ£#2rxal*A*H 0 1 bJ: <9±fifi^ ^;w^-v>/s- 

[0 0 2 1 ] 

±fB2fX$5-ffe«l 0 3 (±, ±^tiT^^.RF (Radio Frequen 
c y) nm*&foT&t) s RF1I 1 0 5 Of LX&M £ tlX ^mIS^ 
- KKij3V»T\ _tf£R Fulfil 0 5frt><DMt>&±MZRFmmz£\l1]\l-t2>Z£lz 

o 

[0 0 2 2] 

110 711, 'J 7 hfltfltl 0 7 ate* l)±Tl&£3EK3fc#$*LT;fe»K ±|E#X 

^shr i o 3 <h±iss i 7^-^ i t<nm<nym.* i mmx%h x izmmznx 

i^&o £<bU, ±SE*««»*ffil 0 711^-^109 Srfilx., ±SES i 

^ 1 OiBJK £ flfflffll (fciilf, 4 5 0 tSJS £ -CJptt) -f -6 d <h ri« iTO i4ot 
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[0 0 2 3] 

o ;o K9>f l l (±, _tifi^ ?;u^-v >/s-g& i o l a r*i£jL^f;i-& 

o itz, * ?)V^-\ 1 0 1 a l*JOJE:fr(i, xn^wyinCJ; 

i) ft u fp -r & - 1 & n m t & o r v 0 

[0 0 2 4 J 

S i (EI^LT^&v>) iOTilfeill 2 0»C, ^-c7)ys-i; T ^ ^ 
[0 0 2 5] 

0 1 artUJfASft, agilil 0 7±nm#$n^o 
'J7 MSflll 0 7 aCiot, JblES i ^x-/\l fctf^SHfcKl 0 3 t<D 

mofcrntmnztiZo ttz, t-^io9t:j;ot, ±ies i^i-Ai^a 

BttiWnztLZo :<7)t, Kfl-^^Affil 0 1 b J: i)lR*Mr*j&**A$:h.*o 
ClOlSCiH-^li, 0 3*^LT, > 9fr 1 f-t 1 0 1 al*Hl 

tfr&Sft&o -W#iJ«^ ±ieg||fxiLTIi, titx.lL S iH (CH 3 
) 3^'5 0 0 sccm, O2 ^2 5 0 sccm, He^'lOOscc m<0» 

[0 0 2 6] 

— Y^my-fi 1 li:<toT±K^^^f t>/<-|f)l 0 1 alWE£ 

^>71 13i:J:ot2tor r ®Jg («f£ L < «d\ 3 t o r rftT) Kftljftl£ 
ti&o L"C, J±^£: ^tii^^L/:t R F1S 1 0 5 =t «3 1 0 

0 owfijtomwtf'x^ifcfs 1 0 3 icen*D$tL*o ztuzxt)^ j&flgB#<7)RF 
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i:, FT-IR peak h e i g h t it&2 2 %VAT t lOnmSS 
[0 0 2 7] 

±E^7 7 7ll 6£ffML£f£, ±IB^ 1 0 1 a 

l*HC, tztx.lL S i H (CH 3 ) 3 t5 ? 5 0 0 s c c O2 ^2 5 0 sccm 
, He^'lOOsc cmn&ftX'EMIfXtfftXZtL&o tfc. ±SE * * ;W -V 
w<-ffl51 0 1 a [*J<7)EE7W^n y h ;l//s ;i>-7* 1 1 3i:J:ot5 t o r rgSC 

$ij^$n^ 0 fit, s.titifxmmttf&TBLtztzz-c rfiiiosj; 

*) 7 5 0WgJ£<O«;&7Wx$HM£i 0 3 tzEp*p$n-&o :ii(:J:i), J&flliBfco 
R FWTJ^St^ 1 . 5 W/ c m2 JJLtKftlJfNl $ tit, ^WiF^ fifcBW*?T:b*t 
£0 ££x.t£"|I|4 C^-TJ: 9 ±IEA' 7 7 7il 6±{C, ±f£FT 

-IR peak h e i g h t ittf 2 5 % &± £ , 400nm-600n 
mSS<7>!g|f¥?Mg:Mm^Jf 1 7 £ ft £ 0 

[0 0 2 8] 

±SB'*y 77II6 & X & JifEf&itm^Jf 1 7 soffMfi, R F11 1 0 
(i'iifS/^y 77|16 *ffMtSi-OIgt, ±IB««^S 1 7 i&Mt* 

[0 0 2 9] 

±Ui&mm^¥m 1 7 ^ML^iCti, H~<7)C uSil 4 b_ l7 14 b_2<?> 
U h ? RtL-tt^f -t yz- y y 7ta tlz X *) ±M\£MW&M 1 

7, ±M^yyrm\ b*mumzm$;L, ±.um—<oc u@£#n 1 4 acoi-f 
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> & 4 19 _tf Bj&if «^Jf I7^i7f>^'U, ±gEt£ ~ <7> C u £41 1 4 
b_i, 14 b_2^>^*^>^>SB*R*2 S^fn^Mt-So Mv>T, RjStt'f 

X7f>n>t'(a^ ±is^-^^^^s^wa^«Mi 5 a *aiircwKij§5 

*U ±IfiH— <7) C u Sell 1 4 a lCo*** 4 6ftiit-7 p 9rai6ii*fflOltji?L2 1 
«rffM-t-5o -€-<^, <t4l 0(7)@e^jt2 3 f4, ±ieM?I?L2 1 
ti&o ±Sajtii?L2 lrti3J:O f ±fBEjjSlp2 3rttc, %—(T>>^)T * 9 

;HR 13b^« * >^^ : (iMOCVD (Metal Organi 

c CVD) £H<fc <9i1M*$-£& (J£JLt, IU5#BB) 0 
[0 0 3 0] 

?t±gBjra?L 2 1 i*i£> «t ^±ifi@sf« 2 3 1*1 u . c u m 1 4 ^ , x ^ ? ? >; > 

&&4^ y*&t34 Oa^ii^o fit, CMP (Chemical Me c 
hanical Polishing) &K«fc •) , £5fr£C ull 4 £r|&*1-£ 
tliJPflC, ±|B0fciim^» 1 7 ±.<D±Umr.<D;^)T * 9 )VWkl 3 b£l£*LT 

I14b_!, 1 4 b_2«M^tL^, 0 $rcOC uB£«l 1 4 b_i, 14b. 2 <OH 
, -^OlZOC u@e*I 1 4 b_it±, _hfS^-WC uKU l 4 a Co^^^fl 

[0 0 3 1 ] 

ftf£tC, ±ffi»ZO/<U7^ ^;HH1 3 b Jo i JilElfl- <7) C ti&Rl 4 b_i 
, 14b_2$r^tf. ±ief£SI 1 7_tK, IbJ#HLT, %IL<r> * * 

[0 0 3 2] 

1218(4, ±JEL^7 7tI 1 6 *5 «fc tffiSMR^sJf 1 7<7)> FT-IR pe 
ak heigh t Jt £#M2£iF&j£ £ OMlCov^t^t & <7>X~$>2> 0 Z\<Dm 
frbi>mt>fr%£niz > Wm&m$MKic (MPa ->Tm) (4, FT-IR p 
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e a k heights f%) C^i-^> 0 o ^ (9, FT— IR peak h 
e i gh tJfc^£WS£\ A«;7r|l 6^MiMK IC (MP a • /~m 
) (i[p]±i-a 0 Lfd ? ot, f:UlfFT-IR pea 

k height Jtrt ? 2 2 %i^T<h ^fifz^y 7t|1 6 3tt:J:f), 
|-«^f;H^i«ll 5 a t-^i-^>#M^^JtK IC (MP a • 
) £0. 3 7W_bU£-T|p]±£-££^ (Ay7 7il6*ffli/»i^ 

FT-IR peak height Jfcri 5 2 5 %J£Jl± t £ ftZ&m WJ&m 1 
7O|^M**5fiJSKic«±0. 3 3MPa •fmiSt**) o 
[0 0 3 3] 

_hfe Lt^/s- 777H 6 £ i t/Wm^B l 70FT-IR pea 
k heigh t }£<Dj£ib?jlZO^TmW-f2>o if, Si *7 .x -/n 1 _tir_;t£fi 
L^#^(7)fli (If) (O^qSilXX^^ h 7 - 'j i^#^7t7fcJtft (F 

ourier Transform Infrared Spectromet 
er (FT- I R5>#rfl) ) v>TlDtt#-r £ c ^^X\ 1 2 4 5 cm"l-9 5 

0 c m-Mf&mmi^ti&&m-)Km/mm-mm^$:$A,tz P e a k h 

eight (a fit) <h, 1330c m"l- 1 2 4 5 c m-ltt&<Dmm^Mti&m 
m-^f-^^&'kfrhteh p e a k height (big) fU 
, (blit/affi) X 1 0 OXWhti&m (%) £ % FT- I R peak he 

1 g h t It t "t & o 

[0 0 3 4] 

friz, m-<n*T)i<m^mimmmi 5 a t^yyrmi enxzri&mmm 
mi KDwm^mvt {wmmm^m.) ^^^^^xmm-r^o t-r\ s i •? 

tz'fe, £ hizi&mmmm^mm^^tfz^-y^^^n^o -etr, ^c7)^>77 o ;kt) 

^M^^^SKjc (MP a • xTm) m-ELT (modi f i ed-Edg 
e Lift off Test) ffiCiH^So 
[0 0 3 5] 

±$^||»^&v>T(;i. ^-co^^;l/^WSft^mi 5aift 
If 1 7i<7)F B 1(:^)^, ^7 "7 t| 1 6 £t£tt£ X n [z LfcJfc^Ko^-Cffc 
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[0 0 3 6] 

ttz. ^mMfmtz&^xit, ±mw:nm±mtLx, m-, w>~<»*^^m 
^m&itmmmi 5 a, is b zm^^tz-m^K^^xmnLtztK zmzmh-r 

[0 0 3 7] 
[0 0 3 8] 

*<om. *m%mn. ±is (#) iMBt:i5E?^(»^-e(i^<, umis: 

pgf T* it * <D m W £ m& L * H -ett * K «i- h Cl t & Pit g t? * 4 o £ <b K , 
-tlE (#) Hifi^SB^(ifl|4r^gBfo|&TO c #*nTi5»), r^^ti^lM 

(#) HJfc^HK^ $ £»j£SSf*tf» e> ^ < ot&^«^^«JI^^ & , 
[0 0 3 9] 

»j£L^J: ^ donate <t*L(iT, tefi&&|fij±U#* & fitt 
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[m2] ^mi^mcom^zm^^hK^y^ x-rc vD^m^-m^^-r 

m 3 ] ^mimwvm&^m zim-tz tz&Km-fmmmo 

[04] ¥mimm<vmm^&zmnir&fzfriz7f;-rmmmo 

m 5 ] ^mmwvymm^mzim-tz tz^^i-mmm* 

me] ^mimm<om^m^mm^^fzi6K7rsi-mmmo 

m 7 ] ^mipmm^m^^ &mm-t& tz& ^i-Mmo 

[H8] 7Tm&£m&mW.mm<7), FT- I R peak hei 

l"'Sifx-/\ 11-SiiS, 1 13a-|-^''J 
T^^^M, 13b-iZ^''J7^^JH, 14-Cui, 14a-|-<7)C 
u@£$L 14 b.], 14 b_2-^~^C uS£^, 1 5 a -ff§-<7> ^;U^^fS 
ftJ£MI> Hb-^^f^ittlfbim 16wiy7 7g, 17- 

i&mmmm, 2 l-giy^^i^ffl^iijL 2 3 -mm, 1 0 i-s 

l£#S£, 1 0 1 a-* W<-gr>, 1 0 1 b-if^WxigAglk 10 3- 

#'*5HM (RF1I) , 1 0 5 — R FMM, 1 0 7-S«MI, 10 7a 

- ] )-7hmn, 1 1 1-K7^">7\ 1 1 3-*n y h;u/s- 
^ 7*o 



tBfE# 2 003-3071585 




WfiE#2 003-3071585 



mm 2003-204578 



^-v: 2/ 




miE# 2003-3071585 



mm 2003-204578 ^-v! 3/ 

[IH3] 



[HI 4] 




[05] 



23 mm 23 
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Ii6] 




[17] 



13b 
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[®8] 
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mm 

£ <h x. ii\ ^-O C u BB*& 1 4 a ^IfM $ ^i^Tiffitl 12±C 
(i, fil-^^^^&S'ftSiSfJjt 1 5 a^lt^nrv^o :^^f)H4t 
MftJ£lt§ll 5 aiiKKi, FT- I R peak h e i g h t Jtri* 2 2 %J^T 
tZtifz, 1 0 nmJ¥fIffi<7)/s-y -7 1 6rt f M;£tlT^£o fit, >1<7)^ 
77t11 6 S-^LT, FT— IR peak h e i g h t Jt^2 5 %&±t 

£ jtit m w 3 . i j^jlt t $ ti fzi&mmmm 1 7 mm hnxtth m$L t & 
[mmm] m 1 



tbfiE#2 003-3071585 



#ff 2003-204578 
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i . mm^-n a 

[fllS] 

ft Bf 
ft * 

2 . fM^^ B 

ft ffi 
ft * 



[000003078] 
19 90^ 8 J! 2 2 B 

n&j\\m)\mifi^\zm)\m 7 2#m 

2 0 0 1 ^ 7 n 2B 
ftF«M 

3|CMME£?i-TB 1 # 1 -S- 



